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CLAIMS 

1. A transgenic plant cell transformed with a nucleotide 
sequence encoding a maltogenic alpha-amylase which, in the 
5 cell, is operably linked to elements required for mediating 
expression of the nucleotide sequence. 



2. A transgenic plant cell transformed with a nucleotide 
sequence encoding a' beta-amylase which, in the cell, is 
10 operably linked to elements required for mediating expression 
of the nucleotide sequence. 



3. A plant cell according to claim 1 or 2 where said cell is a 
seed producing plant cell. 

15 

4. A transgenic seed producing plant cell transformed with a 
nucleotide sequence encoding a maltogenic alpha-amylase or a 
beta-amylase which, in the cell, is operably linked to elements 
required for mediating expression of the nucleotide sequence in 

20 the seeds of a plant regenerated from the plant cell. 

5. The plant cell according to any of claims 1 or 3-4, wherein 
the maltogenic alpha-amylase has the amino acid sequence shown 
in SEQ ID NO: 2 or the amino sequence acid sequence set forth 

25 in amino acids 1-686 of SEQ ID N0:1. 



6. The plant cell according to any of claims 1 or 3-4, wherein 
the maltogenic alpha-amylase -has an amino acid sequence having 
at least 70% identity to SEQ ID NO: 2 preferably at least 75%, 
30 80 %, 85% or at least 90%, e.g. at least 95%, 97%, 98 %, or at 
least 99%. 



7. The plant cell according to any of claims 1 or 3-4, wherein 
the maltogenic alpha-amylase has an amino acid sequence having 
35 at least 70% identity to the amino acid sequence set forth in 
amino acids 1-686 of SEQ ID NO : 1 , preferably at least 75%, 80 %, 
85% or at least 90%, e.g. at least 95%, 97%, 98 %, or at least 
99%, 
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8. The plant cell according to any of claims claim 1 or 3-4, 
wherein the maltogenic alpha- amylase has an amino acid sequence 
which is a subsequence of the amino acid sequence of any of 
claims 4-6, said subsequence e.g. consisting of 10-500 amino 

5 acid residues, such as in the range of 10-10 0 amino acid 
residues, such as 15-50 amino acid residues. 

9. The plant cell according to any of claims 1 or 3-8, wherein 
the nucleotide sequence hybridizes to the DNA sequence set 

10 forth in SEQ ID NO : 1 or to the DNA sequence encoding Novamyl 
harboured in the Bacillus strain NCIB 1183 7 under low 
stringency conditions, or under medium stringency, more 
preferably at medium/high stringency or high stringency or even 
more preferably at very high stringency. 



10. The plant cell according to any of claims 1-9, wherein the 
nucleotide sequence encoding the maltogenic alpha-amylase or 
the beta-amylase is derived from a microorganism, preferably a 
bacterium. 



11. The plant cell according to claim 10, wherein the 
nucleotide sequence encoding the maltogenic alpha-amylase is 
derived from the Bacillus strain NCIB 11837. 

25 12. The plant cell according to claim 10, wherein the 
nucleotide sequence encoding the beta amylase is derived from a 
strain of Chlostridium, such as e.g. Clostridium 
thermosulfurgenes or form a stxain of Bacillus , such as e.g. a 
Bacillus aci dopul 1 ulyti cus . 



13. The plant cell according to claim 2, wherein the nucleotide 
sequence encodes a cereal beta-amylase, such as e.g. a barley 
beta-amylase . 

35 14. The plant cell according to any of claims 1-13, wherein a 
seed specific promoter drives the expression of the maltogenic 
alpha-amylase or the beta-amylase. 



15 



20 



30 
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15. The plant cell according to any of the preceding claims, 
wherein the plant is a monocotyledoneous plant, such as, e.g. a 
cereal . 

5 16. The plant cell according to claim 15, which is wheat. 

17. The plant cell according to any of the preceding claims 
wherein the plant is wheat and the maltogenic alpha-amylase is 
encoded by the DNA sequence shown in SEQ ID NO 1 or the amino 

10 sequence acid sequence set forth in amino acids 1-686 of SEQ ID 
N0:1 , 

18. A transgenic plant regenerated from a plant cell according 
to any of the preceding claims and the progeny of said plant. 

15 

19. A transgenic plant according to claim 15 which is a seed 
producing plant . 

20. The plant according to claim 19 which is wheat. 

20 

21. A seed of a plant according to 20 containing the maltogenic 
alpha-amylase or the beta-amylase in an amount which is 
effective to delay staling of bread baked from the wheat. 

25 22. A vector comprising a nucleotide sequence encoding a 
maltogenic alpha-amylase or a beta-amylase and one or more 
regulatory elements enabling the expression of the nucleotide 
sequence in a plant cell. 

30 23. A vector according to claim 22 where said plant cell is a 
seed producing plant cell. 

24. A DNA construct comprising a nucleotide sequence encoding a 
maltogenic alpha-amylase or a beta-amylase and one or more 
35 regulatory elements capable of directing the expression of the 
nucleotide sequence and preferably to direct secretion of the 
gene product to the seeds of a seed producing plant. 
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25. A method of producing a maltogenic alpha-amylase , which 
method comprises recovery of the amylase from a seed according 
to claim 2 1 . 

5 26. A method of producing a beta-amylase , which method 
comprises recovery of the amylase from a seed according to 
claim 21 . 

27. A ground seed preparation containing a maltogenic alpha- 
10 amylase or a beta-amylase prepared by grinding a seed according 

to claim 21 . 

28. Flour prepared from a ground seed preparation according to 
claim 27. 

15 

29. Use of a seed according to claim 21 or a seed preparation 
according to claim 27 for catalyzing an industrial process. 

3 0. The use according to claim 29, wherein the industrial 
20 process is baking. 

31. Use of a seed according to claim 21 or a seed preparation 
according to claim 2 7 for the preparation of a dough. 

25 32. Use of a flour according to claim 2 8 in baking. 

33. Use of a seed according to claim 21 or a seed preparation 
according to claim 2 7 for the preparation of a bread improver 
composition . 



34. A method for preparing a baked product comprising 
preparation of a dough from the flour of claim 28 and/or the 
bread improver composition of claim 3 3 and baking the product 
to obtain a baked product . 
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Industrial applicability (lA) Yes: 
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and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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SECTION V 

The subject-nnatter of present claims appears to be novel since a plant expressing 
a maltogenic amylase as defined in claim 1 is not described in the available prior 
art. Present application is characterized in that a maltogenic alpha-amylase which 
corresponds to Novamyl having the sequence shown in SEQ.ID.NO. 1 is 
expressed in plant cells to modify the amylase content thereof. The non- 
transgenic use of Novamyl in the baking industry as an anti-staling agent due to 
its ability to reduce retrogradation of starch/amylopectin is well-known in the art 
(see e.g. page 1 of present application). Thus, present application essentially 
differs from the prior art in that Novamyl is expressed in plant cells, i.e. its 
transgenic -use is disclosed in present application. Thus, presently claimed 
subject-matter consists merely in a new use (transgenic) of a well-known material 
(Novamyl) employing the known properties (anti-staling effect) of that material (of. 
also Guidelines PCT, IV 8.8 (A1)(iii)). However, this new use cannot be seen as 
inventive step establishing feature but merely as an obvious alternative to a 
person skilled in the art, in particular taking into account that the expression of 
other heterologous amylase genes in plant cells for the same purpose is also well- 
known in the art (see e.g. EP-A-0 479359 (1)). Thus, the subject-matter of present 
claims does not meet the requirements of Art. 33(3) PCT. 



SECTION VI 

WO 99/43793 priority data 27.02.98 filing date 26.02.99 publication date 02.09.99 

11.03.98 
12.03.98 



SECTION VII 

1). No basis can be found in the application as filed for the term "cereal" introduced 
in newly-filed claims (Art. 34(2)(b) PCT). 
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2) . Claims 9 and 14 appear to be redundant in view of claims 8 and 12, respectively. 

3) . Concerning claim 21 It is noted that claim 2 does not define an amylase. 



SECTION VIII 

1 ) . The terms "broadly" and "essentially" used in claim 4 are relative terms and thus 

open to interpretation. Correspondingly, the scope of this claim is unclear (Art. 6 
PCT). 

2) . In so far as claim 8 does not define an alpha-amylase the reference of the word 

"said" is unclear. 
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